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VIRTUAL HINGE 
CROSS REFERENCE TO RELATED APPLICATIONS 

This is a continuation-in-part of Provisional Application No. 
60/285, 886 filed April 23, 2001. 

BACKGROUND OF THE INVENTION 

The present invention relates to a virtual hinge, and more 
particularly to a magnetic hinge having a virtual hinge axis. 

A conventional physical hinge consists of a pair of hinge plates 
pivotably secured together by a hinge pin enabling movement of the hinge 
plates between first and second orientations relative to one another. For ease of 
reference, the first and second orientations are commonly referred to as "closed" 
and "open" orientations. In the closed orientation the first and second plates 
are generally parallel and at least partially overlapping, while in the open 
orientation the first and second plates are generally parallel and at least 
partially non-overlapping or (that is, the plates have been moved 180° relative 
to one another) or the plates are non-parallel (whether at right angles or non- 
right angles) relative to one another. While the conventional physical hinges 
typically perform well in a variety of different environments, they have not 
proven to be entirely satisfactory in particular environments for one or more of 
the following reasons: 

1 . The conventional physical hinge is either internally or 
externally hinged. When two structural components are externally hinged, the 
overall dimensions of the structural components (e.g., the hinge plates) must be 
increased to incorporate the physical hinge pin and also so that at least one 
edge of each structural component is at least partially wrapped around the 
common hinge pin; this is disadvantageous as it increases the size of the 
structure formed by the structural components. Where the hinge is internal 
(that is, disposed between the structural components when the hinge is in the 
closed orientation), some of the space between the structural components in the 
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closed orientation must be sacrificed to allow for the volume occupied by the 
physical hinge pin. In other words, the conventional physical hinge either limits 
the compactness of the structure employing it or requires the a portion of the 
otherwise useable space within a structure be dedicated to the hinge pin. 

2. The conventional physical hinge is not readily 
deconstructed - that is, in order to separate the hinge plates from one another, 
typically either the hinge pin must first be removed from the hinge or the edge 
portion of at least one of the hinge plates which at least partially wraps around 
the hinge pin must be stretched, broken or the like to enable its separation from 
the hinge pin. This is frequently an arduous and difficult operation, often as 
arduous and difficult as the reconstruction or reconstitution of the hinge 
subsequently when the same is desired. Thus the conventional physical hinge 
has hinge plates which are neither readily manually separable from one another 
nor readily manually joinable together (with the hinge pin), as desired. 

3. The conventional mechanical hinge is by its nature neither 
monostable nor bistable that is, it favors positioning of the hinge plates in 
neither the closed nor open orientations, as opposed to any of the intermediate 
orientations. While in many applications it is preferred that the hinge remain 
with the hinge plates in whatever orientation they were last left by the user, in 
other applications it is preferred that the hinge be biased to assume an open 
orientation, a closed orientation or either orientation. (The "open" orientation 
may be with the hinge plates either transverse to one another (that is, at 90° to 
one another) or parallel and substantially non-overlapping (that is, at 180° to 
one another)). It is typically necessary for the conventional mechanical hinge to 
employ a biasing element (or gravity) acting on at least one of the hinge plates 
if the hinge is to be monostable, (i.e., biased to a preferred orientation) or 
bistable (i.e., biased to one of two preferred orientations as opposed to an 
intermediate orientation therebetween). 

4. The conventional physical hinge has a single constant pivot 
axis aligned with the physical hinge pin. For particular applications it may be 
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preferred to have a hinge with a floating hinge axis - that is, a hinge axis which 
moves from one position to another as the plates move between the open and 
closed orientations. 

Accordingly, it is an object of the present invention to provide a 
5 magnetic or virtual hinge characterized by a virtual hinge axis. 

Another object is to provide such a hinge wherein in one preferred 
embodiment there is no hinge pin either to increase the physical dimensions of 
the hinge or occupy space intermediate the hinge plates. 

A further object is to provide such a hinge wherein in one 
10 preferred embodiment the hinge plates are readily manually separable to 

deconstruct the hinge and readily manually joinable to reconstitute the hinge. 

It is also an object of the present invention to provide such a hinge 
wherein in one preferred embodiment the hinge is monostable or bistable. 

It is another object to provide such a hinge wherein in one 
15 preferred embodiment the hinge axis relocates as the hinge plates move 
between the closed and open orientations. 

It is a further object to provide various devices which may 
profitably incorporate such a hinge. 

SUMMARY OF THE INVENTION 
20 It has now been found that the above and related objects of the 

present invention are obtained in a virtual or magnetic hinge having a virtual 
hinge axis. The hinge is devoid of a physical hinge pin. The hinge comprises a 
first hinge plate of non-magnetic material, at least one first magnet disposed in 
the first plate adjacent the hinge axis for movement therewith, a second hinge 
25 plate of non-magnetic material, and at least one second magnet disposed in the 
second plate adjacent the hinge axis for movement therewith. The first and 
second plates are movable about the hinge axis between a closed orientation 
and an open orientation. In the closed orientation the first and second plates 
are generally parallel and at least partially overlapping, and the first and second 
30 magnets are generally parallel, overlapping and in the same magnetic 

170317.1 


orientation. In the open orientation the first and second plates are generally 
parallel and at least partially non-overlapping, and the first and second magnets 
are generally parallel, non-overlapping and in the opposite magnetic 
orientations, the first and second magnets also being coplanar and aligned along 
a common axis. 

In one preferred embodiment, the first plate and the at least one 
first magnet are readily manually separable from the second plate and the at 
least one second magnet to deconstruct the hinge. The first plate and the at 
least one first magnet are preferably more readily manually separable from the 
second plate and the at least one second magnet to deconstruct the hinge when 
the plates are in the open orientation than when the plates are in the closed 
orientation. The first plate and the at least one first magnet are readily 
manually joinable with the second plate and the at least one second magnet to 
reconstitute the hinge. 

In another preferred embodiment, in the open orientation, the 
first and second plates are disposed in a common plane, and the first and second 
magnets are closely adjacent in the common plane. In the closed orientation, 
the first and second plates are disposed in two parallel planes, and the first and 
second magnets are closely adjacent and superposed in the two parallel planes. 

In a further preferred embodiment, the first and second plates are 
pivotable about the hinge axis between the closed and open orientations. The 
hinge axis is either stationary during pivoting of the plates or relocated during 
pivoting of the plates. The hinge is devoid of a physical hinge pin. 

In yet another preferred embodiment, the hinge is bistable and 
characterized by a lack of stability when the plates are intermediate the closed 
and open orientations. In this case, the first and second magnets present a right 
angle adjacent the hinge axis. Alternatively, the hinge is not bistable. In this 
case, the first and second magnets present a smooth curve adjacent the hinge 
axis. 
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At least one of the first and second plates preferably incorporates 
means to preclude relative sliding movement thereof parallel or transverse to 
the hinge axis. The hinge axis may extend tangentially and/or intermediate to 
the peripheries of the first and second plates in both the closed and open 
5 orientations. 

Optionally, the first plate has disposed therein at least a spaced 
apart pair of first magnets and the second plate has disposed therein at least a 
spaced apart pair of second magnets. In the closed orientation, each of the first 
magnets is generally parallel to and overlapping a respective one of the second 
10 magnets, and in the same magnetic orientation with respect thereto. In the 
open orientation, each of the first magnets is generally parallel to and non- 
overlapping a respective one of the second magnets and in aligned but opposite 
magnetic orientations with respect thereto. 

Preferably, the first and second magnets are in essentially 
15 immediate physical contact in both the open and closed orientations. 

As the hinge pin is virtual, the virtual hinge axis neither increases 
the physical dimensions of the hinge nor physically occupies space intermediate 
the plates. 

The present invention further encompasses a cosmetic case 
20 incorporating the hinge, the first plate defining a base of the case and the 
second plate defining a cover of the case, the base and cover being movable 
between said closed and open orientations. 

BRIEF DESCRIPTION OF THE DRAWING 
The above and related objections, features and advantages of the 
25 present invention will be more fully understood by reference to the following 
detailed description of the presently preferred, albeit illustrative, embodiments 
of the present invention when taken in conjunction with the accompanying 
drawing wherein: 

FIG. 1 is an exploded isometric view of a two plate hinge 
30 according to the present invention in the closed orientation; 
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FIG. 2 is an isometric assembly view thereof in the closed 

orientation; 

FIG. 3 is a back elevational view thereof in the closed orientation; 

FIG. 4 is a side elevational view thereof in the open orientation, 
with one plate being shown in an intermediate orientation in phantom line; 

FIG. 5 is a top plan view thereof in the open orientation; 

FIGS. 6 and 7 are sectional views thereof, taken along the lines of 
6-6 of FIG. 3 and 7-7 of FIG. 5; 

FIG. 8 is a sectional view thereof taken along the line of 8-8 of 
FIG. 3 with one plate being illustrated in phantom line in an intermediate 
orientation; 

FIG. 9 is an end elevational view of a three plate hinge according 
to the present invention in a closed orientation; 

FIG. 10 is a rear elevational view thereof; 

FIG. 11 is a fragmentary sectional view thereof with the first and 
second plates in an open end orientation and the second and third plates in a 
closed orientation, the first plate also being illustrated in phantom line in an 
intermediate orientation; and 

FIG. 12 is a fragmentary sectional view thereof with the first and 
second plates in a closed orientation and the second and third plates in an open 
orientation, with the first and second plates also being illustrated in phantom 
line in an intermediate orientation. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Consonant with the description of a conventional mechanical 
hinge as consisting of two hinge plates and a hinge pin pivotally connecting the 
hinge plates, the following description employs the term "hinge plate" or 
"plate." However, it should be appreciated that, as in the conventional physical 
hinge, the "plate" need not be flat or thin (as might be suggested by use of the 
term "plate"), but may alternatively be possessed of an uneven non-flat surface 
and a thick or irregular non-thin configuration. 
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Referring now to the drawing, and in particular to FIGS. 1-8 
thereof, therein illustrated is a first embodiment of a hinge according to the 
present invention, generally designated by the reference numeral 10. 

As best seen in the exploded view of FIG. 1, the hinge 10 
5 comprises a first hinge plate, generally designated 12, and a second hinge plate, 
generally designated 14, both plates being of non-magnetic material. At least 
one first magnet 16 is disposed in the first plate 12 for movement therewith, 
and at least one second magnet 18 is disposed in the second plate 14 for 
movement therewith. The first and second magnets 16, 18 are disposed in the 

10 first and second plates, 12, 14, respectively, adjacent the hinge axis 20. 

As illustrated in FIG. 1, the magnets 16, 18 have a vertically 
oriented magnetic orientation with the bottom major face being north (N) and 
the top major face being south (S). Typically, the magnets 16, 18 are thin flat 
rectangles or squares (whether with right angle corners or corner radii). The 

15 magnets 16, 18 may be glued to the first and second plates 12, 14, respectively, 
for movement therewith. Where the plates 12, 14 are formed of a thermoplastic 
material, heat sealing, ultrasonic bonding or similar techniques may be used for 
securing together the plates and the magnets. While the first and second 
magnets 16, 18 are typically in immediate physical contact (either face-to-face 

20 in the closed orientation or end-to-end in the open orientation), the mechanics 
of heat welding or ultrasonic bonding may result in a slight separation of the 
first and second magnets (typically by no more than 0.5 mm), but the first and 
second magnets remain in essentially immediate physical contact. 

The first and second plates 12, 14 are movable about the hinge 

25 axis 20 between the closed orientation illustrated in FIGS. 2-3 and the open 
orientation illustrated in FIGS. 4-5. In the closed orientation of FIGS. 2-3, the 
first and second plates 12, 14 are generally parallel and at least partially 
overlapping, while the first and second magnets 16, 18 are generally parallel, 
overlapping and in the same magnetic orientation. In the open orientation of 

30 FIGS. 4-5, the first and second plates 12, 14 are generally parallel but at least 
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partially non-overlapping, and the first and second magnets 16, 18 are generally 
parallel, but non- overlapping and in opposite magnetic orientations. In this 
open orientation, the first and second magnets 16, 18 are coplanar and aligned 
along a common axis. 
5 The first plate 12 and the first magnet 16 are readily manually 

separable from the second plate 14 and the second magnet 18 to deconstruct 
the hinge 10. Thus, each plate 12, 14 may be removed from the vicinity of the 
other plate 14, 12 for separate use. The first plate 12 and the first magnet 16 
are preferably more readily manually separable from the second plate 14 and 

10 the second magnet 18 to deconstruct the hinge when the plates 12, 14 are in the 
open orientation (than when the plates 12, 14 are in the closed orientation) and 
when the magnets 16, 18 are in an end-to-end orientation (than when the 
magnets 16, 18 are in face-to-face orientation). It will be appreciated, however, 
that this is not necessarily always the case. The first plate 12 and the first 

15 magnet 16 are readily manually joinable with the second plate 14 and the 
second magnet 18 to reconstitute or reconstruct the hinge 10 in either the 
closed or open orientation. 

In a preferred configuration of the magnets 16, 18, each major 
face thereof is of greater area than an end thereof (the major faces being the top 

20 and bottom faces, as illustrated in the closed orientation of FIG. 1). Thus the 
magnetic attraction is stronger when the magnets are in the closed face-to-face 
orientation than when the magnets are in the open end-to-end orientation. 
Preferably, the magnets 16, 18 are relatively thin squares with the major faces 
thereof aligned with the plates 12, 14 in which they are disposed. In the closed 

25 orientation of FIGS. 2-3 wherein the first and second plates 12, 14 are generally 
disposed in two parallel planes, preferably the major faces of first and second 
magnets 16, 18 are closely adjacent (and optimally in contact) and superposed. 
(Where the first and second magnets 16, 18 are of common length and common 
width (that is, of the same planar dimensions), the term "superposed" is used to 

30 mean in complete vertical alignment and not just partially overlapping). In the 
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open orientation of FIGS. 4-5 wherein the first and second plates 12, 14 are 
generally disposed in a common plane, the first and second magnets 16, 18 are 
closely adjacent (and optimally in contact) along a common axis. It will be 
appreciated that, because the facing end surfaces of the first and second 
magnets 16, 18 in the open orientation are of lesser area than the facing major 
faces of the first and second magnets 16, 18 in the closed orientation, magnets 
16, 18, and hence the plates 12, 14, are more readily manually separable (that 
is, less force is required for separation) in the open orientation than in the 
closed orientation. 

Referring now to FIG. 8 in particular, assuming that the first and 
second magnets 16, 18 are rectangular in oudine, in essentially face-to-face 
contact in the closed orientation, and in essentially end-to-end contact in the 
open orientation, the first and second plates 12, 14 are pivotable about a virtual 
hinge axis 20 between the closed and open orientations, respectively. In the 
open orientation the virtual hinge axis 20 extends tangentially to and 
intermediate the tops of the contiguous rear edges of the first and second plates 
12, 14. 

Hinge embodiment 10 may be bistable if each of the first and 
second magnets 16, 18 is of appreciable thickness and has a major face and an 
end extending at a right angle to one another adjacent hinge axis 20, as 
illustrated. In the bistable hinge, each of the first and second magnets is 
preferably non-cylindrical, and optimally a rectangular parallelepiped. 
Alternatively, the hinge may be other than bistable if each of the first and 
second magnets extends in a smooth curve from the major face to the end 
adjacent the hinge axis. For example, if the first and second magnets are 
circular in cross-section (that is, if the magnets are cylindrical) and extend 
parallel and tangential to a common hinge axis, the hinge is non-stable. On the 
other hand, if the ends of the magnets facing the hinge axis in the open 
orientation are rounded, but the magnets still have major faces opposing one 
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another in the closed orientation, the hinge may be monostable -- that is, stable 
in the closed orientation only. 

At least one of the first and second plates 12, 14 preferably 
incorporates means to preclude relative sliding movement of the plates 12, 14 
5 parallel or transverse to the hinge axis 20 while the plates are in the closed 
orientation. As illustrated in FIGS. 1 and 5-7, in the closed orientation the 
bottom face of upper plate 12 has a downwardly extending peripheral 
projection 13 on the front and sides thereof and a part of the rear, and the top 
face of lower plate 14 has a downwardly opening peripheral groove or recess 15 

10 on the front and sides thereof and a part of the rear. The projection 13 snugly 
mates with groove or recess 15 when the plates 12, 14 are in the closed 
orientation. This construction precludes not only relative sliding movement of 
the plates 12, 14 along or parallel to the hinge axis 20 when the plates are in 
the closed configuration, but also relative sliding movement of the plates 12, 14 

15 transverse to the hinge axis 20. 

In a preferred embodiment, the first plate 12 has disposed therein 
at least a spaced apart pair of first magnets 16, 16 adjacent to hinge axis 20 and 
the second plate 14 has disposed therein at least a spaced apart pair of second 
magnets 18, 18 adjacent to hinge axis 20. In the closed orientation, each of the 

20 first magnets 16, 16 is generally parallel to and overlapping a respective one of 
the second magnets 18, 18 and is in the same magnetic orientation with respect 
thereto. In the open orientation, each of the first magnets 16, 16 is generally 
parallel to and non-overlapping a respective one of the second magnets 18, 18 
and in an opposite magnetic orientation with respect thereto. The provision of a 

25 plurality of first magnets 16 and second magnets 18 assists in definition of the 
virtual hinge axis 20 and thereby decreases the possibility of an unintended 
manual separation of the first and second plates 12, 14 during movement of the 
plates between the closed and open orientations. 

Because the hinge pin is only virtual and not physical, the virtual 

30 hinge axis 20 does not increase the physical dimensions of the hinge 10 and the 
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virtual hinge axis 20 does not physically occupy space immediate the hinge 
plates 12, 14. As the hinge axis 20 neither increases the physical dimensions of 
the hinge nor physically occupies space intermediate the hinge plates, the hinge 
can be extremely compact and allow maximum utilization of the space 
5 intermediate the plates. 

The magnets 16, 18 are preferably of small size but significant 
strength and may be formed of alnico, neodymium (a rare-earth metal) or like 
materials of high magnetic flux. 

The hinge 10 of the present invention may be incorporated in a 

10 wide variety of different consumer and industrial products. By way of example, 
the hinge 10 is illustrated in FIGS. 1 and 2 in the context of a modular hinge 
compact or cosmetic case, generally designated 30. One of the plates (here, 
upper plate 12) defines a cover 32 of the case 30, and the other of the plates 
(here, lower plate 14) defines a base 34 of the case 30, the base 34 and cover 

15 32 being movable between closed and open orientations, as illustrated. 

Optionally, as best illustrated in FIG. 5, the cover 32 includes a mirror 36, and 
the base 34 includes a cosmetic 38 (such as a powder, base, lipstick, eyeshadow 
or the like) which may be applied while looking into the mirror 36 or "checked" 
thereafter by looking into the mirror 36. Conveniently, the cosmetic 38 is 

20 disposed in a removable pan 40 (see FIGS. 6 and 8) which is insertable into and 
removable from the base 34 with the cosmetic 38 therein as a unit. The pan 40 
may be of metallic material, and the second magnets of the second plate 14 or 
base 34 may act to releasably maintain the pan 40 (and hence the cosmetic 38 
therein) in place. The mirror 36 is preferably slightly recessed in the cover 32 

25 so that it is not in contact with the cosmetic 38 in base 34. An appropriate 
recess or groove 42 may be provided in the base 34 for storage of a cosmetic 
applicator (such as a powder brush, eyeliner pencil, lipstick brush or the like) . 
Where there are a pair of second magnets 18, 18 the applicator recess or groove 
42 is conveniently disposed intermediate the second magnets 18, 18. 
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Because the cover 32 and base 34 of the compact 30 (i.e., first 
plate 12 and second plate 14 of hinge 10) may be manually readily separated 
from one another, the separated mirror- containing cover 32 may conveniently 
be leaned against a separate support ease of viewing while the user holds the 
base 34 and applies the cosmetic 38 therefrom. Of course, base 34 or the pan 
40 may be divided to hold more than one cosmetic 38, and, indeed, the base 34 
may be configured to hold a plurality of smaller pans rather than a single large 
pan 40. Where the pans 40 are releasably maintained in base 34, they are 
preferably easily replaceable to allow interchanging of different colored eye 
shadow or face powder combinations. Downwardly extending central rim or 
projection 44 of cover 32 and the upwardly opening central recess or groove 46 
of base 34 cooperatively function - - along with projection 13 and recess 15 - - 
to seal the cosmetic 38 within the compact 30 while the cover 32 and base 34 
are in the closed orientation, thereby preventing escape of eye shadow, face 
powder, or the like from the closed compact 30. Rim 44 and groove 46 also 
cooperate with projection 13 and recess 15, respectively, to preclude relative 
sliding movement forward and rearward of the base 32 and cover 34. 

A preferred compact case 30 according to the present invention 
may have dimensions as small as 2" x V-A" x 3/8" with each of the two first 
magets 16, 16 and two second magnets 18, 18 being as small as y 4 " x 1 /s" x Vs". 
No internal volume of the compact being wasted on a physical hinge pin. The 
cover and base are readily manually separable and readily manually 
reconstituted. The compact is bistable and possesses a relocatable hinge axis. 

Referring now to FIGS. 9-13, in the event that another 
compartment is desired for the compact 30, a third plate 50, as illustrated 
essentially identical to the base 34 (with or without a pan 40), may be added to 
the bottom of the compact 30, thereby increasing its thickness by x h as best seen 
in FIGS. 9 and 10. The third plate 50 may be pivoted relative to the base 34 
and separated from and/or reconstituted therewith. 
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Referring now to FIG. 11 in particular, second and third plates 14, 
50 may be pivoted as a unit relative to first plate 12, or vice versa, about a 
stationary virtual hinge axis 20 between the open and closed orientations. 
However, referring now to FIG. 12 in particular, when the third plate 50 is 
5 pivoted relative to the second plate 14 (or the first and second plates 12, 14, as 
a unit), or vice versa, the initial virtual hinge axis 20 relocates itself to a second 
virtual hinge axis 20'. Initial virtual hinge axis 20 is intermediate and tangential 
to second and third plates 14, 50 in the open orientation, with the upper major 
faces on the second and third plates horizontally aligned in a common plane; 

10 relocated virtual hinge axis 20' is still intermediate to the second and third 
plates 14, 50 in the open orientation, but now it is adjacent one major face 
(here, the upper major face of plate 50) but not the other major plate face 
(here, the upper major face of plate 14) since the two upper major faces are no 
longer horizontally aligned in a common plane, but rather somewhat vertically 

15 offset. (Instead, the magnets 18, 52 of second and third plates 14, 50 are 
horizontally aligned in a common plane.) 

FIG. 12 illustrates movement of the first and second plates 12, 14 
as a unit relative to third plate 50, or vice versa, so as to expose the contents of 
the third plate 50 for use. 

20 Referring now to FIG. 13 in particular, the third plate 50 is tri- 

stable-that is, it is stable not only in the closed orientation and open 
orientations relative to the base 34, but additionally in the single intermediate 
orientation of FIG. 13 wherein it is generally transverse (at a right angle) to the 
base 34. In this third stable orientation, the initial virtual hinge axis 20 between 

25 the base 34 and the third plate 50 relocates as the latter moves from the closed 
orientation to the stable intermediate orientation. This is because the base 34 is 
thicker than the second magnet 18 so that the second magnet 18 of base 34 and 
the magnet 52 of the third plate 50 are not in contact and are appreciably 
spaced apart when the third plate 50 is in a closed orientation with the base 34. 
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As one pivots the front of plate 50 from the closed orientation 
relative to a plate 14 held stationary, at some point the pivoting of the plate 50 
about the hinge axis 20 will transition sharply from a smooth pivoting to a slight 
jerk as the hinge axis relocates relative to the plate 14 and the plate 50 jerks 
into the vertically offset stable intermediate orientation of FIG. 13. This vertical 
relocation of the hinge axis is, of course, possible only because the hinge is 
devoid of a physical hinge pin. 

Should still further compartments be desired for the compact 30, 
additional components generally similar to third plate 50 or base 34 may be 
added as desired. 

To summarize, the current invention provides a magnetic or 
virtual hinge characterized by a virtual hinge axis. The hinge has no hinge pin 
either to increase the physical dimensions of the hinge or occupy space 
intermediate the hinge plates. The hinge plates are readily manually separable 
to deconstruct the hinge and readily manually joinable to reconstitute the hinge. 
The hinge may be nonstable, monostable or bistable. The hinge axis may 
relocate as the hinge plates move between the closed and open orientations. 
Various devices may profitably incorporated such a hinge. 

Now that the preferred embodiments of the present invention have 
been shown and described in detail, various modifications and improvements 
thereon will become readily apparent to those skilled in the art. Accordingly, 
the spirit and scope of the present invention is to be construed broadly and 
limited only by the appended claims, and not by the foregoing specification. 
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